Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 11-1 62960 

(43)Date of publication of application : 18.06.1999 



(51)Int.Cl. 




H01L 21/314 








C23C 16/50 








H01L 21/31 




(21)Application number : 


: 09-343998 


(71)Applicant : 


: TOKYO ELECTRON LTD 


(22)Date of filing : 


27.11.1997 


(72)Inventor : 


NAKASE RISA 



(54) PLASMA FILM FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for forming an insulating film which has a rigid 
bond and is composed of a OF film which is difficult to be decomposed, the interlayer insulating 
film of a semiconductor device, for example. 

SOLUTION: A C5F8 gas of a circular structure and hydrocarbon gas, C2H4 gas, for example, are 
used as film forming gas. The gases are made into plasma at the pressure of 0.1 Torr, for 
example, and a CF film is formed on a semiconductor wafer by an active species at the process 
temperature of 400° C. C5F8, C4F6 and C3F4 having the double bond are considered as the 
decomposed product of C5F8 gas. The re-bonded product has a stereoscopic structure and has 
the rigid bonding. Bonding is difficult to be cut even at the high temperature and degassing 
quantity is less. 
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•5i^«c«ai^.«4 o o -c~4 5 o •wa«ct-rc Fm& 

mora <o tc{* *> m * o^m^n^ o z> . 
imwzm mmfevci f. a^umti^ma 

^^m«0. lTorrOEATT^Xviklt^ 
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"Sltl^ko/tC, F. . C, F 6 . C, F, U£t 

9 , ^Trfett£#ttft«c< <JR*f*«**d>tt(,». 



O — U - 

iVi 

o — o - 

I I 

0 — o - 

1 I 



I 

-<->- 

I 

in 
o 

I 



L O 

I 

U — U 

I 

i O — u 



\ / 

\ 

o I 

n/ \ 
o 




(2) 



[m^mi) mtm&<Dc, f, ax^tsWuma^ 
m>m2) i$m*fxte. c 5 f, a^t. mt*M 

[ilWS13] 7a 5. 5Pa«T-C*SC 

m 

CIW514] OMWfttDC, F, *fX«£trj$gt#X 
? JRastW* - #>fiU 0 ft S«M*fit*JiSBt-r zct&m 

[BDJ815} fKKttfXl*. C 5 F. *f*4. Mfb*^ 

Si i f £ 4 IB48©^ =7 X-7g()i^S, 

tZfflfrt?Ztt&m4£tc\Z5$e$XDzr?X-7f$m% 20 
ft 

7 ] »tea£K±<DaiStf 3 6 0 'C«±"C* 
<5C4*««ir*l»3RWl. 2, 3, 4, 5£fc{*6 
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jSUii <n + 1 ) #a©13fiOB©lffl*5SS)B-C«iKr4 

[0 00 3] C©Mfflif^tt©f^6 < J^*>©4t.-CS i 
o, mfr&Zft.. ifi^fvW*©B&mcoi,>-c<J:D— S 
©H5ii{b*a-5/c«){c)irailft»0©i;tKm**<S<-r?> 40 

ci*ss«sn-c*$»). jfra^fii©*raK:-x>-c©tfc 

ft#fc:3tvtl,>-5. BP^SiO, «th^**i*JJ:*4 
r*»j. ChJ:»)«)^3^ttM©^««:^j*sa^n-C^ 
5. *©5%©— ot LrJtSSS^3. i 
OF©5^Wii#<E>*l-Ci,>-5#. *^^«Jt^m^ 
tffgtC/Mi,*? ^ss?JD#-*'>fit (fcTF rcFfitj 4 

[0004] 

$nfc@SgS5»©-g|5-C*f3. 11. 12BCFK, 1 50 
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3. 1 4«W (£>y*^» ip&S^SJB, 15« 
Al <rJV5-^A) JcQttSWM. 16«. P. B 
4F-XLfcS iO, fit 1 7ltnBim#ffl&'C$> 
■5. <tC5-CW^l 3€r0fi5cr-5it©^nHzXjaS{i 
4 0 0~4 5 0*C"C*»3. C©iSCFMl 1. 12« 

^•©^•cnzxsss-cfln^sn-So 

«. C©J;5&ll^{CMfc3ftS<h-^©C-Fi|£-&*5 
5„ CfDFI^iltltF, CF. CF, KZifimff 
[0005] c©«t^«:F^3tfx^Bi»-rii, #©<fc 
a) T^s-^A^^x^tt^c^KEKtffSA 

A©5fc9£IW±-rsi£tg£fcWOri,>S#. 

c ) MiHMtc^ *? -j *#A9 . lB^ra©iffi^tt*i.*< % 

51, ^^^©^s^A^t^^lsciBiiJi^^-rs 

[0006] C©<fc 5 &*«©TCC&3ft;fc 

*>©-e*9. -e©se«jB. n^*wi, ^otc 

<t,>CFfiiJ:9&S*eilifi!. mi^^UXOI 

mt&iMtej&ft-r -5 c <h©r s s3r£*g#t-r * c t cc 

[0007] 

[§ssi%fi?9i-rsfc*©^s] $sioX7Xv« 

ffitt. S^i6*fc}*i^(^3S©C 5 F. #X£$tffi$ 

i^iifS. C©J#^R)tfil*"X«. 0U^«C s F. 

Wim&&<DUmzWZ. tf 3 6 0 -CfeliiCfS: 
S?n, ^a-b^EE*B»tt«*itttM(BI©C. F. # 

©c 5 f, rtx-c$>tum?u* 0. 3 PatCffcSSft 

5. 

[0008] 

[ife^©si^©^] 5fe-r^w©*js©^«cffl^6 

Ot:*s0. C©XSSS2B±^{CfigLr7 , -5X-v?r 
P6*3#-S®t^©^ 1 ©S£S2 1 <b, C©T^«:aii 
Sti-TiS^Sn. 1 lJ:«3«PS©^ti 
IStt©m 2 ©K£S 2 2 4 *^ U ^„ &*> C ©XSSS 

[0009] c©K^^fS2©±««. ggpsnrc© 
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a*«a-r*j««iR«ww2 4ccttR3tift:«imr2 5 

* n«*0Utf T E F tc «fc 0 9KAC2 5 r»Al 
»«25tTM*-F«cSfflH/t, IM2 3^e>»l 
[00101*1 <DA£M2 1 *KiB**fflOSCCtt0»*. 

tf^o^[pjtc»ori^?cciego/t^^x;i/3 i# 

ffctf£ft££*Cct<D^X;I,3 1 KB. HtfO^I^X 

«L «;t«A r 3 ntte 0 , m 1 

2 i«<D±»«:Ar//^*A^tt<lS*Cc«|&L»SJ: 

[00 11] »8E»2©*^a2 2rt(Ctt, OTiES&l© 

*^2 i <b^T-sj:^(c»5x^©tga*&4^§awe> 
nti^„ c<Digg-&4«^aa5^#m^^ 1* 
fltTtrfco, coffin?**** i<Dm&iaz. 

«aaaj4 2*i«»3#irc»s. 

[0012] -^pflB^2 (DA^2 2 <D_LgflBP*>l& 1 
1«, W*tf#X«l&»5 2, 5 3*P*>M*«2iSgcD 

jsb 3 *u ^cDfi^^^rtSffioz/^s 

4 & hM^M^2 w st^-r ^ &c«j& ^nti^o 
[0013] frtfl* i <dm2M2 i *hbt iffjso^ 

HS^2 2 <DTjfrfflJ«:« U > ^(DfflSWfflin >f;l/2 7 
^ES3tiri^ 0 **a^©*^2 2©«^Ctt0» 
Atf*^S2 2<D*A*«:*ffti&2fflBf©iaaf{cS^SP 
SV§2 8#«^3*vCl>£„ 

[0014] ycCcia^WKMfcffl^^rttaofllSS^** 
tc^cvcBMirr*. KffiS«2<D«J»«:ta:WfcH 

^W£0^L&l>n- Ka * ^*>6$ftAl/-CiK»S4 
±tti£HU i^ft >^4 1 CCiD »)XAW4t^ 

[0015] tS^r , h/^l/^*HDtrt»4SH 
U fcf^ gf ft* 2 8 cfc 0 « SP#Hft^Sfft b Ti^CD Jt 
^7X7^y»3 1^6Sl 
(DK^2 lfi^5X7«tffl^WiKA r ^* 

mx-r s t&ictimtfxm&fcs a>6j&2 2 2 i*j 
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[0016] ccT^Ofc^ffl^ttaw^ccita^ 

C<Df$BtfAtLXm2 (a) O^ffliJCCfatgL-C 

^cS^XiLr^L*^^Wx.tfC 2 H< 
?>n, C, F 9 ^MC^, #*te5fc*#*2§A* 
5 2, 5 3;fe6JiB»3tf*«te8B-5 1 rt*»DT*ffi§« 
2rtfc«te3*i«. ^LTA^S2rt^m«CD^a-b 
xEloNif* U *oWH«!«iHaJ4 2 ccJ: ^ISS^te 
13. 5 6 MHz. 1 5 0 0W<D'H T XMEEZttMU? 
10 «ffi-e4<D*Bfift*fcJ:*4 0 0°CCtf9:5£ 

[0 0 1 7 3 i«ja»!«ilR»2 4 3CP6©2. 4 5 GHz CD 

matt (v^^ajg) « % wa»2 5ftaot:ft2Bsa 

2<D^#gRtCS0. CC©»ffl3K2 3*2»LTm© 
lrt^*A3tlS. — ;fr^gS&2 l*9CC«:mS& 
n-Ol/2 6, 2 7&£<fc93il<£*^2 1 ©±95^6* 
2(DI^I2 2©TaBCC^5«J»*JJ^JSR3nS 0 w*. 
tfUl 1 g)t^2 1 (DT8B#ifiCcr«»©5fi3*J8 7 5 

2 1 <tD*2(D^S2 2«{Ci«*ia^^9X^» 
tt. CCfC#M&3JrCl>*C 5 F 5 tfXRO'C, H< # 
**iStt*fcLr*^««lSJi8U *x^W±K:CF*t* 

[0018] c<D£5ttm^f&m2titcCFmimm 
^oasccoc^TB, H2cc7S'r<t9ccatt«i&o 

«nfc<^t#A6tl«. m««®cDC 5 F, CD^M* 
Ji!E«J*«l7ttf 0 . 0 0 2 P aCDMBE#HftTrm^b$ 
If. MS^«flfCDctO^#fL/c<tC603CC^-r^^ 

3 ^>c 4 f, ^ig^ai 1 < gat ^ c (b ^ 

40 f5]X.^>o 

[0019] *w<Dttmi 1 1, xmvm&cD c « f 8 

7n*TJ:5CCC 4 F. (D^&S^^C, F 4 *s— 

®|ite*^6 i fc^^<fc'5fCC4F8 #X4JBlr>rj&lR3 
n/cC F gt»«UK0SStttf/h3 C^o 
[0 0 2 0 3 «±CC*5^rfiH»^<fcUTCs F. ^ 

t-s^xiirjic, h 4 ^cc®6Tch, ^/x^c 

50 a H 6 #Xtt£OKfbMR^rfbJt:C»L. *A:K<b* 
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4 * * t <D m& H * "C * i X fc J: I > e 

[0021] (loswi) ceraste^-TaBesa* 

^x^±<DCFl«*HM«4LT*o«6 3rt(cAh* 

*5l>T % JSSJBW#©iaat*3 0 0°C, 3 2 5°C, 3 50 
"C, 3 6 0°C, 3 8 0U 4 0 0'C, 4 2 0 # C, 44 0 

[002 2]/c/clC $ F, C, H 4 tiXR&A 

r #*<Z)iS*«:^* 6 0 s c c m, 20sc cmRtf 1 
50 seem, W^Ojfrr*?- GSJS««K»2 4) 

RVUTxmjj (?gmmmmt&4) \m« 2 0 0 0 w 
Stfisoow, ^a-fe^iE^^o. iPa-e*a 0 & 

<b { (A-B) /A} x 1 0 0r*£ft£fii-C&£ o 

[0023] se^^^ct^tc^o-fexM^a 6 

«f5C4 0 0 -C«±0»&CC»i»BStft« 1 . 4%tTF4 
[0 0 2 4] £tc7u-teZUBUZ4 0 0 m Cbl,. 

o-fe^mjiasoaoiurc.F. ^aexe, h 
4 #*<D«*it*a*fc4*&c* gen/cCFiott 
gtfbP£<D J: 0 «:& ioitpccoi^rw^fc 4 c 7 ct 
Stie»6n/{: c foKLiftM^ttC, F, /c, 
H 4 "C**K C s F 9 OSl«60sccmtci5iLt 

s^ftte 1 . 4 % t/jNS < , ffimtk&fr$ < i/tc>< 4 
«ae«Mccmra*fc*s/h3 < 1 <t 0 & 
a 4 MU* titfS * r fiJjJS^Eif cc tt a . 
[0 0 2 5 } jEtc^n-fe^a J e«4o o°a c s f. a 

^MC, H 4 ^©$ltt^60sccm, 20s 
:/p*XE*XX.fc&frfC. »6*ifcCFite>aflKfb 

5. 5PaJaT"C*h«36aSE J ffc3W2%tiT4/h3tr*. 
[0 02 6 ] (XMM2) 9GHMl(c*5^rC, H« fi 
X<DfU>9CC**:tfX (H, tfX) :/n-feX* 

^ffi^^^T. ©^nfccFS«:oi>-c±gficDas^ 

{bSriB^/Co 5fcT/?£]gtl$<D&K* 3 0 0U 3 5 0U 
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3 6 0'C, 400*0, 4 2 O'COSffltftCtWEU #^ 

[0027 ]MLC S F. ii* t H, tfXRtfA r # 
XCDfliSfite:^* 6 0 s c c m s 4 0 s c c 15 0 

seem, v^^a«^"7- (llfHift«jBS52 4) 

<*««WB«4) tt** 2 0 0 0WM 
1 5 00W, ^n-fe^EE^teO. 2Pa"C^)So 

[0028] um.i&&m*m 9 * £ 9 «c«fc* 

tfcWl 4EM$T?a9, ^n-fe*fiffi#3 6 0 - C(D»^CC 
ttMSEfttt2. 8%43%tTRt&9, ^4 0 0'C 

tUi©is^tc«aa^b« 1 . 5%4#RS»c/h<*<* & 
war®***** < r»#x#4>ttc>c 4#h»3 

fcta4 2 OX*MiL4t»i*h3^C^rj5W*J'C* 

[00 2 9] £fc:/a^XSgtf:4 0 0 o C4U fl&©^ 
a-feX^fr«±^CDa0cbLTC s F 8 ^S»H a * 
XOiSgit4^*ft:4£fc:, f#6*ifcCFIBW>SflKtt 

nftHWff&tlfe. fcfcUaUttfcittC, F, /H, r 
C s F 8 (2^*1*6 0 s c cmCC@SO"Ct>£« 

aswt**o. 8*«*cKis»^n«:j;^i^jer#-r, — 
ts\,*xmmmmt 2 kbit fhs * ^ 

[0 0 3 0 ] Mfc:/n-feXSft«:4 0 0'C, C 5 F. il 
*RtfH 2 ^©iUBB^^eOsccm, 40 c cm 
4U ^offi<D^P-fe^^«±Jfi©a^ 4 Ut^Pt 
Xff*S*fc4#CC % f#fcftfcCFJB<DSfi^b#4<D 
£5tt&£fr&toi>TtB^fc4C5S 1 nc7R"rtS*** 

HffcWi 4ra«r*0, -^n-fe^BE^s. 5PaJi<Tr 
*n&3»fi^b*s2 %J&(T4/h3 c>„ 
[003 1 ] (9GM0I3) ^fCfiJW^4UrWK«» 
<DC S F. ^©«t)0tcatt««JtOC, F. (JM 

Tcn^<c, Fa ^^>4iaig'r'S) 

(DU&Z: 3 0 0 °C, 3 2 5 "C, 3 5 0 °C, 3 6 0'C, 4 
0 0°C, 4 2 0U 4 4 0°C<D7il0Cca^O, ^&^a 
-feXSS-CfS^n/cC F^Cco^-CS«^ J fb«:iH^c4 

c5Bi 2«c^-ris*w#e»*ifc. 

[0032]fc«L<C s F, C, H 4 

C^A r #X(D%St2^^ 60sccm v 20scc mS 
^150sccm, ?-f^njR^7- (lB«ift«iSSP2 
4) Rtfrc-f T*«a (W««««»4) 55*^ 2 0 0 
OWM1 5 0 0W, ^a-b^EE^tiO. lPat* 
6. 

[0 03 3] fiKffi#ffiffll 2 5 fcHJS 
^111 4|§ia©fflrfiI*^T^. ^P^XjSg^3 6 0°C<D 
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*i**T:fe9, mmmi^m^tcimm&<Dc s f.# 

tC^Tte^tf^CDC, F, H*<D-f5&&K>— m±Lfr 
#6fiS^fbte3%J:9fc{£< > ^(DC, F 9 
&4>GDT*>£„ 

[0 0 3 4] *^D-fe^fiS«4 0 0°Cil, feW 
D-fe^mi±2©I0tl/-C<C s F 8 ^>MC 
, H 4 #XOifol±b£^*fc£#CC, f#6*l/cC Fl^GD 
SM^{b#<?r<D <£ 5 ic &£<Dfritoi>TIB^/c<fc c 50 

i 3^-r^w#^ti/c 0 tttcLmmttt^Ci f 

a >/C 2 H 4 T£>^ <C S F, ^X>(DSSS«6 0 

[0 03 5] M&t?'O-k*S^3:4 0 0°C, <C 5 F 8 
#*>R^C 2 H 4 ^©iSl^eOsccm, 2 
OccmiL, ^oflfeCD^PH2^^«±^<3WlD<hL 
T^P^*J££^*/t<>:£K, f§6n/cCF^cDMS^ 

tevtitt mmgtitw 3 ^ernc & ^isikc 
, Fa #*>©««#«©»^*r*^ cti6^W 

[0036] <i«s«> *«cfliK^ i Lxjmmmco 

C 5 Fa #*<Dttb 0 (tCmim&CDC < Fa #*ffl^T 

g#4 0 0°a ccfai>TSMgMt»3. i%ttot£*)-k 
z^-itc tctcLC f. *7*5:tfc 2 H 4 tfXCOifcS 

^^40sccm, 30sccmiU :/n-fe*|££ 
0. lPa. it/Co $/cvOP^W-^:2 70 0 

*Sg£4 0 0T!4LTJ^GfcCFI»«COt>T<DfflBE 
il&m 1 6 CCt^To C^S^^^^ok^CCC. F. 
*/**ffll>fc»&K:tt % C 5 F. #**4l>tt<C, F 

a rt^zm^tcm&ttcit^xmM&it&Jiz^o cn 

«RtcH4(cSL/cJ:^CcC 4 F. L TIMS 

^LTt#^>n/cCFIS«itt««ii30^t»/c2«), C-F<D 
M£#l§<, C©fc#ffc*m*£F*ttC«>, CF, 
CF, tt^©M)lt«aW^CiCCj:*t«tiW3h4. 

*jBH7ttc 4 f 8 rtxvmmftWDmgtem'Vto*)* 

^W^tfPftiLTJBaoJi^KiC, F 4 ^»Ci^» 

[0 0 3 8 ] SCCS/c^P-fe^aa4 0 0 a CTK:tel>T 
igt^filigCDCs Fa #**JBl>T»fcCF|gt£, C 4 F 
a #*£m>T»fcCFM£*co<,>T % ^SfiTTCDSS 
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KSSBrttCS* . C <E>K£§girt£ 4 2 5 'CCCjnjR L 
T. J^SeK:a»Lfcil^«ftf-CCJ:01fofe. *SIH 
KB 18 (a) , (b) fC^tI0r$,^ o laiaccfcl^ 

1 0 'C/^2KT#g£m> v 4 2 5°CW§L 

[003 9 ] CF»e>F, HF^UTlftgt-T^SCCO 
10 l»Tt**»9!T** (a) <Dj5tftmW~C$>Z (b) 
■3fc*&@K:4>Sc<. *fcCF % CF, % CF, CCB8UT 
fe (a) (b) cfc0fc^>^C^o CCD®S^CD$g 

^6*>S«1«^<DC S F,^^-CfflllfcCF 
HK. «^3^<T(»»CCiKl»5KStt*fe^TL>4Ci 
#fiJ]*£ 0 M&t##^«ECRCC<£9 7 7Xv^t 
SCitClEfcft^WitKI CP (Inductive 
Coupled Plasma) tt££P¥tttrtl>«» 

20 tc^sBwa-rscct^Tt*. 

[0 04 0] 

»3tlTl*4*"C, CFIK^J:b»«*©^Sl»WS»«Ciie 

[0 l ] *«B^t»«fc*O^X7«Kl 
[02] *^^^ffll^4SW^©»», IMS*© 

[S3] mtmm<Dc, f, xxzmftMotctzo'M 

[04] *«W*ffirfflC**flai^tl:t«OfcC f F 
40 [05] »|^SS^b*IB^^»J««S^7S-riBS»?»r 

®0T3b^„ 

[0 6] 3St^3t<DC s F, iJZRV ! C l H« ^«rffl 
l^T^U/cC FJRCCot^T^a-feXiaBEiSJK^fci 

[07] mVfflM<OCs Fa #ZRVC 2 H 4 
l^TfiKMLfcC FBCCOt^TJ5SJ«^(Di*S4fflK{b 

[08] mtm&<DC s Fa tf^RVCi H 4 #*£/B 
l^TJiJWL/fcC FBiCO^T^P*feX|£^<hfia^b4 
50 <DM«*in*r^i40T*S o 
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mi o] mvimmcDc, f. ^xr^c, h 4 #x* 
fflu-c^SLfcCFMKotirBSM^^ssfitma^ 

[01 l]ffl£mm<DC s F, tfX&O'C, H 4 #*X£ 

<h©H&%^-f ! l$1*fc0-C£>£. 
[0 1 2 ] mm&<DC s F. tfXRaCt H 4 #'X£ 10 
JB^TjaMLfcCFffiKo^-c^P-fexiajgifiS^fb 

[01 3 3 ilM«jS©C s F, tfX&tfC, H 4 #X£ 

[01 4 3 itSItitjSGDC, F, #XRO'C, H 4 #X£ 
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